Study objective-The aim was to investigate whether occupational exposure to lead in fathers is associated with congenital malformation in their children.
Paternal occupational lead exposure was linked with abortions, stillbirths, and postnatal deaths over a hundred years ago. Recent studies suggest that lead impairs the quality of the semen of exposed workers. 25 The results suggest that lead can have a direct toxic effect on sperm and/or an indirect effect through endocrine dysfunction. Rabjerg and Viskum5 found in their longitudinal study a simultaneous increase in the number of live sperm, the number of motile sperm, and the penetrating ability of sperm with decreasing exposure at blood lead levels within current workplace standards.
The results of the study of Hakim et al6 suggest the possibility of a weak association between lead exposure in fathers and strabismus in their offspring. In the spontaneous abortion part of our study we found that there may be an association between paternal exposure to inorganic lead and spontaneous abortion.7
The aim of this study was to investigate whether occupational exposure to lead in fathers is associated with congenital malformation in their children. The study population consisted of men biologically monitored for lead exposure. Information on pregnancy outcome was obtained from medical registers.
Methods

IDENTIFICATION OF THE STUDY SUBJECTS
The study population was identified from the following four data sources: the records of men biologically monitored 12 The potential confounding factors were selected on the basis of a priori knowledge on the risk factors for congenital malformations. Only those variables which showed an odds ratio of > 1 5 in the models of individual variables were included in the final analyses.
A variable controlling missing information was included in the models when necessary. III) . Because of the small number of subjects only one potential confounding factor at a time was included in the model in addition to lead exposure. In some of the models, a variable controlling for missing information was present. The odds ratio for paternal lead exposure adjusted for selected potential confounders varied from 1 9 to 3 2 (table III) . Paternal exposure to organic solvents in general was not related to congenital malformations, neither was parity. It was also made certain that these two variables did not have any confounding effect.
The distribution of exposed cases by the type of malformation was heterogeneous, and all the five case children of the men in the two highest lead exposure categories (blood lead 15-1-8 or ) 1 9 imol/litre) had a different type of malformation (congenital heart disease, oral cleft, clubfoot, polydactyly, and malformation of the adrenal gland).
Maternal use of alcohol during the first trimester of pregnancy was associated with congenital malformation (OR = 4 9, 950% confidence interval 1-5-161; univariate analysis). Work related exposures were rare among the wives. (1986) , whereas the study pregnancies of the controls could be from that year. In summary, this variable increased the estimate of risk due to lead exposure when included in the model.
Discussion
RESPONSE BIAS
The possibility of response bias was examined among all those subjects who had been monitored during the spermatogenesis or both before and after it (ie, the estimated spermatogenesis period is between the first and last measurement of the worker, n = 38). The crude odds ratio for paternal lead exposure (blood lead > 1 0 ,tmol/litre) was 4-2 (six cases/six controls) among all responding and non-responding study subjects, and 6 2 (four cases/three controls) in the final study population. This is not suggestive of selective participation. The study subjects who had not been monitored in their job of interest were blindly classified into exposure categories on the basis of the questionnaire data. Four (36°`) cases and three (16%) controls were classified as occupationally exposed. The possibility of recall bias cannot be excluded in this subpopulation. 
